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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams/  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.  C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  in- 
tended to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining . the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con- 
dition, and  the  downstream  damage  potential. 
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PHASE  I REPORT 

National  Dam  Inspection  Program 


PA-456  Dam  (Eberle  Dam) : 
Owner: 

State  Located: 
County  Located: 
Stream: 

Inspection  Date(s): 
Inspection  Team: 


ABSTRACT 

NDS  I.D.  No.  PA-00036 

Tioga  County  Commissioners 

Pennsylvania  (PennDER  I.D.  No.  59-63) 

Tioga  County 

Closes  Creek 

6 November  1978 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a visual  inspection,  past  performance,  and  avail- 
able engineering  data,  the  facility  is  considered  to  be  in 
good  condition.  The  emergency  spillway  is  capable  of 
discharging  the  peak  inflow  resulting  from  a storm  of  PMF 
intensity,  as  determined  by  Corps  of  Engineers  (HEC-1) 
procedures,  and  is  thus  considered  adequate. 

It  is  recommended  that  the  owner  consult  with  the  U.S.D.A., 
Soil  Conservation  Service  to  reevaluate  the  operation  of  the 
emergency  spillway  discharge  channel  to  insure  that  all 
emergency  spillway  discharges  are  safely  carried  away  from 
the  embankment.  The  current  configuration  on  the  left 
abutment  indicates  that  in  the  event  the  emergency  spillway 
should  discharge,  a portion  of  the  flow  may  be  directed  over 
the  downstream  face  of  the  dam. 

The  condition  of  seepage  observed  on  the  right  abutment  near 
the' downs tream  toe  of  the  dam  should  be  observed  and  evalu- 
ated under  higher  pool  levels  and  should  be  addressed  in  all 
future  inspection  reports. 

It  is  also  suggested  that  the  burrowing  animals  inhabiting 
the  embankment  be  removed  and  their  burrows  filled  and  that 
the  boards  and  other  debris  observed  within  the  reservoir 
and  along  its  banks  be  removed  so  as  not  to  impair  operations 
of  the  service  spillway  works. 

In  addition,  it  is  recommended  that  the  operation  and  main- 
tenance procedures  listed  in  the  owners'  Operation  and 


Maintenance  Agreement  be  formalized  into  a manual  and  kept 
available  to  ensure  the  continued  proper  care  of  the  fa- 
cility. Provision  should  be  made  to  include  a formal 
warning  system  providing  detailed  procedures  to  protect  the 
lives  and  property  of  downstream  residents  during  emergency 
conditions . 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
PA-456  DAM  (EBERLE  DAM) 

NDI#  PA-036,  PENNDER#  59-63 

SECTION  1 

GENERAL  INFORMATION 


1.0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of'  inspection  of  dams  throughout  the 
United  States. 


1.1  Purpose . 


The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 


\ 


a.  Dam  and  Appurtenances.  PA-456  Dam,  locally  known 
as  Eberle  Dam,  is  an  earth  embankment  approximately  1130 
feet  in  length  with  a maximum  height  of  65  feet  (outlet 
invert  to  crest) . The  structure  is  essentially  a standard 
U.  S.  Department  of  Agriculture,  Soil  Conservation  Service 
design  and  is  equipped  with  both  service  and  emergency 
spillways.  The  service  spillway  is  located  on  the  upstream 
face  of  the  embankment  near  its  center.  It  consists  of  a 
single  stage,  reinforced  concrete,  drop  inlet,  vertical 
riser  connected  to  a 30-inch  diameter  sloping  concrete 
conduit  at  its  base.  The  emergency  spillway  is  a vegetated 
earth  channel  of  trapezoidal  cross-section  with  a base  width 
of  100  feet.  It  is  cut  into  natural  ground  and  located  at 
the  left  abutment.  The  facility  is  provided  with  a reser- 
voir drain  consisting  of  a 50-foot  section  of  12-inch  diameter 
B.C.C.M.P.  (bituminous-coated  corrugated  metal  pipe)  with  a 
30-inch  diameter,  half-round,  vertical  intake  fitted  with  a 
galvanized  steel  grating  at  the  upstream  toe  and  discharge 
outlet  at  the  base  of  the  service  spillway  riser^(see 
Figures  4 and  6)  . fCL 


b.  Location.  PA-456  Dam  is  located  across  Closes 
Creek,  a tributary  to  Mill  Creek,  in  Westfield  Township, 
Tioga  County,  Pennsylvania.  The  borough  boundary  of  West- 
field,  Pennsylvania,  passes  through  the  dam  on  the  left 
abutment  whereas  Pennsylvania  Route  349  and  Mill  Creek  lie 
2,000  and  2,500  feet,  respectively,  downstream  of  the  site. 
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The  dam,  reservoir,  and  watershed  are  contained  within  the 
Potter  Brook,  Pennsylvania-New  York,  U.S.G.S.  7.5  minute 
topographic  quadrangle  (see  Appendix  G) . The  coordinates 
of  the  dam  are  N41°  54'  35"  and  W77°  32*  34". 

c.  Size  Classification.  Intermediate  (65  feet  high, 
175  acre-feet  total  storage  capacity  to  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Tioga  County  Commissioners 

118  Main  Street 
Wellsboro,  Pennsylvania 

f.  Purpose  of  Dam.  Flood  control. 

g.  Historical  Data.  PA-456  Dam  was  constructed  last 
in  a system  of  thr 'e  dams  in  the  Mill  Creek  Watershed  in- 
cluding Dams  PA-454  (Beechwood  Lake  Dam)  and  PA-455  (Griffin 
Dam).  Designed  by  the  U.S.D.A.,  Soil  Conservation  Service, 
under  the  authority  of  the  "Watershed  Protection  and  Fire 
Prevention  Act,"  the  project  was  completed  in  1964.  Annual 
inspection  reports  dated  1963  through  1978  indicate  the  dam 
has  been  well  maintained  throughout  its  15-year  history  and 
that  no  significant  problems  or  recurring  deficiencies  are 
associated  with  the  facility.  No  major  modifications  have 
been  made  to  the  structure  since  its  completion. 


1. 3 Pertinent  Data. 

a.  Drainage  Area.  0.6  square  miles. 

b.  Discharge  at  Dam  Site.  Daily  records  of  reservoir 
levels  and  discharges  are  not  recorded  at  this  facility. 

The  owner  is  obligated  by  contract  with  the  SCS  to  inspect 
the  facility  annually  and  after  every  major  storm  and  report 
on  possible  damage.  An  estimate  of  high  water  is  usually 
included.  Discussions  with  the  local  SCS  representative 
present  during  the  inspection  indicated  that  to  this  date, 
the  emergency  spillway  has  never  discharged. 

Discharge  Capacity  of  the  Service  Spillway  (pool 
at  top  tf  dam  elevation  1550)  = 65  cfs  (design 
value) . 

Discharge  Capacity  of  the  Emergency  Spillway  (pool 
at  top  of  dam  elevation  1550)  = 3300  cfs  (design 
value);  3800  cfs  (see  Appendix  C,  Sheet  8). 
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c.  Elevation  (feet  above  mean  sea  level).  The  eleva- 
tions listed  in  this  section  are  based  on  available  "as- 
built"  drawings  by  the  U.S.D.A.,  Soil  Conservation  Service, 
dateu  3-63.  These  elevations  have  been  roughly  verified  by 
relative  field  measurements;  however,  no  formal  survey  was 
performed. 

Top  of  Dam  - 1550.0. 

Maximum  Design  High  Water  = 1547.5. 

Maximum  Pool  of  Record  = 1528.7  (September  1975). 
Normal  Pool  “ 1518.7. 

Service  Spillway  Crest  = 1518.7. 

Emergency  Spillway  Crest  - 1545.0. 

Upstream  Portal  Invert  Outlet  Conduit  = 1499.0. 
Downstream  Portal  Invert  Outlet  Conduit  = 1483.4. 
Streambed  at  Centerline  of  Dam  = 1487.3. 

Maximum  Tailwater  - Not  known. 

d.  Reservoir  Length  (feet) . 

Maximum  Pool  = 800  (elevation  1550.0  top  of  dam). 
Normal  Pool  = 300  (elevation  1518.7  normal  pool). 

e.  Storage  (acre-feet) . 

Service  Spillway  Crest  = 7 (elevation  1518.7). 
Emergency  Spillway  Crest  * 125  (elevation  1545.0). 
Top  of  Dam  * 175  (elevation  1550.0). 

Design  Surcharge  - 143. 

f . Reservoir  Surface  (acres) . 

Service  Spillway  Crest  = 1 (elevation  1518.7). 
Emergency  Spillway  Crest  = 8 (elevation  1545.0). 
Top  of  Dam  = 12  (elevation  1550.0). 


3 


Maximum  Design  High  Water  Pool  ® 10  (elevation 

1547.5) . 

g.  Dam. 

Type  - Earth. 

Length  * 1130  feet  (excluding  spillway) . 

Height  * 65  feet  (outlet  invert  to  crest;  field 

measured. 

Top  Width  - 20  feet  (field  measured) 

18  feet  (Figure  4) 

Side  Slopes  - upstream;  3H:1V 

downstream:  2.5H:1V 

Zoning  - (see  Figure  4) . 

Impervious  Core  - Information  available  from 
PennDER  files  indicates  the  center  section  of  the  embankment 
is  composed  of  impervious  material. 

Cutoff  - Information  available  from  PennDER  files 
indicates  that  a cutoff  trench  with  a 10-foot  base  width  and 
1:1  side  slopes  was  provided  along  the  embankment  center- 
line.  The  base  of  the  trench  is  set  at  an  approximate  depth 
of  four  feet  across  the  valley  (see  Figure  4) . 

Grout  Curtain  - None  indicated. 

h.  Outlet  Conduit. 


Type  - 30-inch  diameter,  reinforced  concrete,  low 
level  conduit  located  at  the  base  of  the  service  spillway 
riser.  The  outlet  conduit  is  designed  to  discharge  flow 
from  the  service  spillway  and/or  pond  drain  (see  Figure  6, 
Photograph  5) . 

Length  = 320  feet. 

Closure  - Uncontrolled. 

Access  - Located  at  the  base  of  the  service 
spillway  riser,  the  outlet  conduit  is  accessible  through  the 
riser  itself.  However,  no  ladder  or  other  means  of  reaching 
the  riser  base  is  provided  in  the  design. 

Regulating  Facilities  - None  provided,  self 

regulating. 
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i.  Spillway. 

Type  (service)  - Single-stage,  reinforced  con- 
crete, drop  inlet,  vertical  riser  connected  to  a 30-inch 
diameter  reinforced  concrete,  sloping  discharge  conduit. 

The  conduit  runs  beneath  the  embankment  perpendicular  to  the 
centerline  and  discharges  at  the  downstream  toe  (see  Fig- 
ure 6 and  Photograph  6) . The  service  spillway  riser  is 
equipped  with  an  8-inch  diameter  aeration  tube  that  extends 
along  the  upstream  face  of  the  embankment.  The  tube  vents 
the  service  spillway  riser  during  flood  storage  above  normal 
pool  (see  Figure  6 and  Photographs  2 and  5) . 

Crest  Elevation  = 1518.7. 


Upstream  Channel  - Not  applicable. 

Downstream  Channel  - Discharge  from  the  service 
spillway  is  passed  through  the  30-inch  diameter  outlet 
conduit  and  into  a trapezoidal-shaped  plunge  pool  at  the 
downstream  toe.  Discharge  is  channeled  into  a small  unlined 
stream  that  carries  the  flow  down  a natural  valley  and 
through  a culvert  beneath  Pennsylvania  Route  349.  Beyond 
the  culvert,  flow  passes  beneath  the  Eberle  Tannery  and 
joins  with  Mill  Creek  near  the  southern  borough  boundary  of 
Westfield,  Pennsylvania  (refer  to  the  Regional  Vicinity  Map 
in  Appendix  G,  and  Photographs  6,  9 and  10). 

Type  (emergency)  - Unlined  vegetated  channel  cut 
into  natural  ground  along  the  left  abutment  (see  Figure  2 
and  Photographs  1 and  8) . 

Channel  Width  = 100  feet. 

Breadth  of  Control  Section  3 20  feet. 

Upstream  Channel  - Curved,  unlined  channel  with 
two  percent  slope  away  from  the  control  section  toward  the 
reservoir. 

Downstream  Channel  - Approximately  100  feet  of 
channel  slopes  downstream  away  from  the  emergency  spillway 
control  section  at  a 3 percent  grade.  Once  through  the 
emergency  spillway  channel,  discharge  is  passed  over  the 
grass-covered  left  abutment  hillside  and  into  Closes  Creek 
near  the  downs trearo  toe  of  the  embankment  (see  Photographs 
8 and  9)  . 

j.  Regulating  Outlets.  Flows  through  the  service  and 
emergency  spillways  are  uncontrolled  and  regulated  in 
accordance  with  the  hydraulic  principals  incorporated  into 


their  designs.  No  mechanical  regulating  devices  are  associ- 
ated with  either. 


A 12-inch  diameter  pond  drain  has  its  intake  (a  30-inch 
diameter,  half-round,  vertical  section  fitted  with  galvanized 
steel  grating)  at  the  upstream  toe  of  the  embankment  and  out- 
let at  the  base  of  the  service  spillway  riser.  The  pond 
drain  is  designed  with  the  intent  that  it  be  used  infrequently 
and  is  fitted  with  a steel  plate  that  is  bolted  to  its 
discharge  end. 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design  Data. 

a.  Design  Data  Availability  and  Sources. 

1.  Hydrology  and  Hydraulics.  Hydrologic  and 
hydraulic  design  data  are  contained  within  a comprehensive 
design  report  by  the  Soil  Conservation  Service  which  is 
available  in  PennDER  files.  Included  are  stage-storage  and 
elevation-discharge  curves  along  with  hydrograph  and  flood- 
routing data. 

2.  Embankment . Comprehensive  design  data  are 
contained  within  the  SCS  report  mentioned  above. 

3.  Appurtenant  Structures.  Same  as  above. 

b.  Design  Features. 

1.  Embankment . Available  construction  drawings 
and  design  data  indicate  that  the  dam  embankment  is  a zoned 
earthfill  structure  constructed  of  borrow  material  consist- 
ing mainly  of  silty  and  clayey  gravels.  The  embankment 
consists  of  two  zones  and  a foundation  cut-off  trench.  The 
cut-off  trench  was  excavated  along  the  dam  centerline  to  an 
approximate  depth  of  4 feet  and  has  a bottom  width  of  10 
feet.  The  trench  is  backfilled  with  impervious  material. 

An  impervious  core  has  reportedly  been  constructed  in  the 
center  of  the  dam.  It  has  a top  width  of  18  feet  and  side 
slopes  of  2H  on  IV.  Its  top  is  set  at  10  feet  below  the  top 
of  the  dam.  The  remainder  of  the  dam  is  constructed  of  more 
pervious  materials.  The  embankment  has  been  constructed 
with  side  slopes  of  2.5H:1V  on  the  downstream  face  and  3H:1V 
of  the  upstream  slope.  An  8.0-foot  wide  berm  has  been  pro- 
vided on  the  upstream  face  at  approximate  elevation  1518.2 
while  the  width  of  the  embankment  crest  is  20  feet.  In  addi- 
tion, a 12.5-foot  wide  berm  has  been  provided  on  the  down--; 
stream  face  at  approximately  elevation  1523.9  to  1520.3.  The 
berm  slopes  toward  the  embankment  and  at  a 1 percent  grade 
from  the  right  abutment  to  the  left  abutment.  Near  the  left 
abutment,  runoff  from  the  berm  is  channeled  to  a 9-foot  wide 
riprap  gutter  which  carries  runoff  beyond  the  downstream  toe 
of  the  dam. 

A foundation  drainage  system  has  been  incorporated  into 
the  design  of  the  embankment  which  consists  of  a drain 
trench  8 feet  wide  by  4 feet  thick  (as  detailed  on  Figure  5 


in  Appendix  F) . The  drain  is  located  at  the  base  of  the 


fill  and  extends  for  360  feet  to  the  left  of  the  outlet 
* ' conduit  and  for  600  feet  to  the  right  of  the  conduit. 

Approximately  105  feet  and  145  feet  of  6-inch  diameter 
(perforated)  B.C.C.M.P.  has  been  installed  within  the 
granular  backfill  (filter)  to  the  right  and  left,  respec- 
tively, of  the  outlet  conduit  to  facilitate  drainage  (see 
Figures  5 and  6 and  Photograph  6) . 

2.  Appurtenant  Structures. 

a)  Service  Spillway.  The  service  spillway 
is  a drop  inlet  type  structure  consisting  of  a reinforced 
concrete  riser  and  a 30- inch  diameter,  reinforced  concrete, 
discharge  conduit.  The  riser  is  a 23-foot  high  structure 
and  is  located  along  the  upstream  toe  between  Stations  6+00 
and  7+00.  The  intake  orifice  is  two  feet  wide  by  one  foot 
high  and  is  set  at  elevation  1518.7  (see  Figures  6 and  7 and 
Photograph  4) . The  riser  unit  is  provided  with  an  8-inch 
diameter  vent  pipe  which  extends  along  the  upstream  slope  of 
the  embankment  and  rises  to  an  elevation  just  above  the 
crest  of  the  dam  (see  Figure  6 and  Photographs  2 and  5) . 

b)  Emergency  Spillway.  The  emergency 
spillway  is  a trapezoidal  channel  cut into  natural  ground  on 
the  left  abutment.  The  design  provides  for  an  earth  dike 
along  the  right  side  of  the  spillway  to  direct  the  flow  away 
from  the  embankment  (see  Figures  1 and  2,  and  Photograph  1) ; 
however,  the  effectiveness  of  this  dike  is  questionable, 
based  on  field  observations  (see  Figure  1 and  Section 
3.1.C.2) . 


c)  Outlet  Conduit.  A 30-inch  diameter 
reinforced  concrete,  low  level  conduit  has  its  inlet  at  the 
base  of  the  service  spillway  riser.  The  outlet  conduit 
carries  flow  beneath  the  embankment  from  the  service  spill- 
way and/or  pond  drain  to  the  stream  channel  just  beyond  the 
downstream  toe,  approximately  320  feet  past  its  inlet. 

c.  Specific  Design  Data  and  Criteria. 

1.  Hydrology  and  Hydraulics.  The  hydrologic  and 
hydraulic  design  of  this  facility  was  based  on  criteria, 
data,  and  methods  established  in  the  "National  Engineering 
Handbook"  of  the  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service.  Specific  data  and  criteria  are  listed 
in  Section  5,  herein. 

2.  Embankment.  All  aspects  of  the  embankment 
design  were  prepared  by  the  Soil  Conservation  Service. 
Available  design  information  includes  all  the  basic  elements 
of  earth  dam  design.  Embankment  materials  and  local  soils 
classifications,  moisture-density  relationships,  consolida- 
tion, permeability  and  shear  strength  parameters  are  all 
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discussed  in  various  memoranda  and  correspondence  contained 
in  SCS  files. 

A complete  slope  stability  analysis  was  performed  on 
the  maximum  embankment  section  using  design  values  attained 
through  field  and  laboratory  testing.  Acceptable  minimum 
safety  factors  were  attained  for  all  conditions  including 
full  drawdown. 

No  data  were  available  that  could  confirm  whether  or 
not  the  design  parameters  presented  in  the  analysis  were 
actually  attained  in  the  field. 

3.  Appurtenant  Structures.  The  appurtenant 
structures  incorporated  into  the  facility  for  the  most  part 
resemble  proven  standard  Soil  Conservation  Service  designs. 
No  structural  design  calculations  are  available,  however, 
from  SCS  or  PennDER  files. 


2.2  Construction  Records. 

No  records  of  any  aspect  of  the  actual  construction  of 
this  facility  are  available  from  the  owner,  or  the  Soil 
Conservation  Service. 


2.3  Operational  Records. 

Conversations  with  representatives  of  the  local  Soil 
Conservation  Service  present  during  the  inspection  indicated 
no  records  of  the  day-to-day  operation  of  this  facility  are 
maintained. 


Other  Investigations. 


No  formal  investigations  have  been  performed  on  this 
facility  subsequent  to  its  construction.  In  accordance  with 
the  "Operation  and  Maintenance  Agreement" , the  owner  per- 
forms a site  inspection  once  a year  and  after  each  major 
storm  in  the  company  of  an  SCS  representative.  A brief 
report  is  prepared,  a copy  of  which  can  be  obtained  from  the 
owner,  local  SCS,  or  PennOER.  Remedial  work  is  usually 
performed  in  accordance  with  the  recommendations  of  these 
annual  reports. 


2.5  Evaluation. 

Engineering  data  were  provided  by  PennDER  and  SCS. 
Sufficient  data  are  available  to  indicate  that  the  structure 
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was  formally  designed  and  in  accordance  with  accepted 
modern  engineering  practice. 

The  adequacy  of  the  emergency  spillway  discharge  chan- 
nel was  questioned  by  the  inspection  team.  Based  on  field 
observations,  there  is  some  doubt  as  to  whether  flow  being 
discharged  through  the  channel  will  be  safely  carried  down- 
stream without  partially  inundating  the  downstream  toe  of 
the  embankment.  As  the  emergency  spillway  has  never  dis- 
charged, no  data  are  available  to  confirm  this  suspicion. 
Nevertheless,  it  is  suggested  that  the  designer  further 
evaluate  the  situation. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 

a.  General ♦ The  general  appearance  of  this  project 
indicates  that  the  dam  and  its  appurtenances  require  little 
maintenance,  and  are  currently  in  good  condition. 

b.  Embankment . Observations  made  during  the  visual 
inspection  reveal  the  embankment  to  be  in  good  condition. 

No  evidence  of  sloughing,  erosion,  settlements  in  excess  of 
one  foot,  or  signs  of  maintenance  neglect  were  observed. 
Several  animal  burrows,  however,  were  noted  at  various  loca- 
tions on  the  embankment  (see  Photograph  5) . In  addition, 
minor  seepage  was  observed  on  the  right  abutment  near  the 
downstream  toe  of  the  dam.  No  flow  was  discernible  although 
the  ground  in  the  area  was  saturated  (see  Figure  1) . The 
grass  covering  the  embankment  slopes  had  been  recently  cut 
prior  to  the  inspection  and  afforded  the  field  team  a clear 
view  of  the  entire  facility  (see  Photographs  1 and  8) . 

c.  Appurtenant  Structures. 

1.  Service  Spillway.  The  service  spillway  riser 
appears  to  be  in  good  condition.  No  cracks  or  signs  of 
weathering  were  observed  in  either  the  interior  or  exterior 
of  the  structure  (see  Photograph  4) . The  trash  rack  at- 
tached to  the  upstream  face  of  the  riser  did  display  areas 
of  surface  corrosion  but  is  considered  minor  at  this  time. 
Several  wood  planks  and  miscellaneous  debris  were  noted 
within  the  reservoir  and  along  its  banks  which  could  con- 
ceivably impair  the  operation  of  the  service  spillway 
structure. 


2.  Emergency  Spillway.  The  unlined  vegetated 
earth  channel  spillway  located  at  the  left  abutment  has 
reportedly  never  discharged.  Its  dimensions  generally 
conform  to  those  shown  on  the  contract  drawings  (see  Fig- 
ure 2) . The  earth  dike  along  the  right  downstream  side  of 
the  spillway  is  intended  to  direct  the  flow  away  from  the 
downstream  toe  of  the  embankment  but  may  not  be  of  sufficient 
length  to  fullfill  its  function.  The  existing  configuration 
of  the  dike,  emergency  spillway  channel  and  abutment  suggests 
that  at  least  a portion  of  the  emergency  spillway  flow  may 
discharge  over  the  downstream  toe  of  the  embankment.  Beyond 
this  possible  deficiency,  however,  the  overall  condition  of 
the  emergency  spillway  is  considered  to  be  excellent  (see 
Photograph  1) . 


3.  Outlet  Conduit.  The  visible  portion  of  the 
outlet  conduit  (see  Photograph  6)  was  found  to  be  in  excel- 
lent condition.  No  evidence  of  concrete  deterioration, 
misalignment  or  other  irregularities  were  discernible. 

d.  Reservoir  Area . The  area  surrounding  the  reser- 
voir primarily  consists  of  pasture  land  of  moderate  slope 
and  small  wooded  areas  of  moderate  to  steep  slope  in  the 
upper  reaches  of  the  watershed  (see  Photograph  2) . The 
maximum  vertical  relief  within  the  watershed  as  measured 
from  normal  pool  to  the  maximum  topographic  elevation  is 
approximately  740  feet. 

e.  Downstream  Channel.  The  channel  immediately  down- 
stream of  the  embankment  is a narrow  lightly  wooded  ravine 
that  carries  the  discharge  from  the  dam  to  a culvert  passing 
beneath  Pennsylvania  Route  349  located  approximately  2,000 
feet  downstream  of  the  dam.  Below  the  highway  the  flow 
passes  beneath  a portion  of  the  Eberle  Tannery  before  join- 
ing with  Mill  Creek  (see  Regional  Vicinity  Map  in  Appendix  G 
and  Photograph  10) . 


3.2  Evaluation. 

The  overall  condition  of  the  facility  is  excellent. 

The  only  deficiencies  observed  were  animal  burrows  on  the 
embankment,  an  emergency  spillway  outlet  channel  of  possibly 
insufficient  length,  a small  area  of  minor  seepage  on  the 
right  abutment  near  the  downstream  toe  of  the  embankment  and 
debris  within  the  reservoir  which  could  possibly  cause 
clogging  of  the  service  spillway. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operational  Procedures. 

PA-456  Dam  is  essentially  a self-regulating  facility. 
Excess  inflow  passes  through  the  service  spillway  and  is 
discharged  into  the  stream  below.  Inflows  in  excess  of  the 
capacity  of  the  service  spillway  are  stored  and/or  discharged 
through  the  emergency  spillway.  To  date,  the  emergency 
spillway  has  not  been  required  to  function.  There  are  no 
regulating  or  operable  devices  associated  with  the  facility. 
Consequently,  there  are  no  formal  operating  procedures 
required. 


4.2  Maintenance  of  Dam. 

The  dam  is  designed  to  be  a virtually  maintenance-free 
facility.  Any  routine  maintenance  that  is  required  is 
performed  by  Tioga  County  personnel  or  by  separate  contract 
and  often  as  a result  of  recommendations  by  SCS  inspectors. 
No  formal  maintenance  program  has  been  established.  The 
owner  is  required  to  maintain  the  facility  in  accordance 
with  the  "Operation  and  Maintenance  Agreement"  dated  May  8, 
1963,  between  the  Soil  Conservation  Service  and  the  County 
of  Tioga.  The  agreement  contains  provisions  requiring  the 
inspection  and  maintenance  of  the  entire  facility  and  sur- 
rounding reservoir  area.  The  owner  is  required  to  prepare  a 
report  for  each  inspection  and  to  furnish  one  copy  to  the 
SCS.  In  addition,  a record  of  all  maintenance  work  per- 
formed is  required  to  be  readily  available  for  review  by  the 
SCS  or  other  authorized  agencies.  Copies  of  the  "Operation 
and  Maintenance  Agreement"  are  available  from  both  the  owner 
and  the  Wellsboro,  Pennsylvania,  office  of  the  SCS.  Copies 
of  the  inspection  reports  are  also  contained  within  PennDER 
files. 


4.3  Maintenance  of  Operating  Facilities. 

Maintenance  of  the  operating  facilities,  that  is,  the 
service  and  emergency  spillways,  embankment  drains,  etc.,  is 
carried  out  in  accordance  with  the  provisions  of  the  "Opera- 
tion and  Maintenance  Agreement"  discussed  in  Section  4.2 
above.  In  addition  to  routine  maintenance,  the  agreement 
requires  the  owner  to: 

a.  Be  responsible  for  operation  of  the  works  of 
improvement  simultaneously  with  acceptance  of  the  works  of 
improvement  from  the  contractor. 
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b.  Prohibit  the  installation  of  gates  or  other  ob- 
structions of  any  kind  being  placed  in  any  portion  of  the 
principal  or  emergency  spillway (s). 

c.  Prohibit  any  works  to  raise  any  portion  of  the 
spillway  above  the  planned  elevation  or  to  deflect  or  de- 
crease the  planned  flow  through  the  spillways  in  any  manner. 

d.  Prohibit  the  installation  of  dikes  or  other  struc- 
tures which  may  decrease  the  capacity  of  the  flood  channel 
or  deflect  the  flow  from  the  constructed  channel  bottom. 

e.  Take  all  other  necessary  steps  to  insure  that  the 
works  of  improvement  are  permitted  to  function  in  the  manner 
for  which  they  were  designed,  and  are  operated  in  accordance 
with  any  applicable  state  law. 


4 . 4 Warning  Systems. 

There  are  no  formal  warning  systems  in  effect.  Accord- 
ing to  representatives  of  the  owner  and  local  SCS,  a high 
degree  of  communication  and  cooperation  exists  between  the 
two  parties.  This  coupled  with  an  active  and  dependable 
Civil  Defense  Corps  reportedly  provides  adequate  warning  and 
protection  for  downstream  residents. 


4 . 5 Evaluation. 

The  facility  is  designed  to  be  self-regulating  and 
require  minimal  maintenance.  There  are  no  established 
formal  operation  and/or  maintenance  procedures;  however, 
provisions  for  such  procedures  are  contained  within  the 
"Operation  and  Maintenance  Agreement."  The  general  condi- 
tion of  facility  indicates  that  the  present  informal  program 
is  adequate.  Formal  manuals  are  recommended,  nevertheless, 
to  ensure  the  continued  proper  care  of  the  facility.  A 
formal  warning  system  should  be  incorporated  into  the 
manual (s)  providing  detailed  procedures  to  protect  the  lives 
and  property  of  downstream  residents. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1 Design  Data. 

A complete  hydrologic/hydraulic  analysis  as  prepared  by 
the  U.S.D.A.,  Soil  Conservation  Service,  is  available  from 
PennDER.  The  report  includes  design  criteria  and  procedures, 
stage  curves,  hydrograph  data,  and  routing  analysis.  Addi- 
tional information  and  design  data  are  contained  in  SCS 
files  at  Harrisburg,  Pennsylvania. 

According  to  the  "Mill  Creek  Watershed  Work  Plan"  (a 
preliminary  feasibility  study)  dated  March  1960,  the  SCS 
employed  the  following  data,  sources,  methods,  and  proce- 
dures to  determine  the  hydrologic  design  criteria. 

"Mill  Creek  was  divided  into  five  damage  and  four 
hydrologic  reaches.  A total  of  16  valley  sections  were 
surveyed,  and  stage-discharge  relationships  were  es- 
tablished for  each  section.  A control  section  was 
selected  for  each  of  the  five  damage  reaches. 

Specific  flood  frequency  curves  were  prepared  for 
the  Cowanesque  River  by  a statistical  analysis  of 
stream  flow  records  of  gauges  located  on  the  Cowanesque 
River  and  on  streams  of  similar  physical  characteris- 
tics. Peak  discharge  versus  drainage  area  curves  were 
prepared  for  1,  2,  5,  10,  20,  50,  and  100  year  fre- 
quency events.  From  these  curves,  discharges  for 
specific  drainage  areas  for  all  of  the  above-mentioned 
frequencies  were  obtained.  A damage  frequency  rela- 
tionship was  developed  from  the  stage-discharge,  stage- 
damage,  and  discharge  frequency  curves.  Average  annual 
damage  was  then  determined. 

To  determine  the  effect  of  land  treatment  in  the 
Mill  Creek  Watershed,  a curve  was  plotted  with  percent 
reduction  in  peak  flood  runoff  versus  frequency.  These 
data  were  transposed  from  analysis  of  Conaserago  Water- 
shed in  New  York  state. 

To  determine  the  reduction  in  peak  flood  flow  due 
to  the  structural  program,  the  discharge  from  the 
uncontrolled  area  was  computed  and  the  maximum  release 
rate  from  the  structure  was  added  to  it. 

These  methods  were  current  Soil  Conservation 
Service  procedure  at  the  time  a work  plan  was  developed 
for  the  Cowanesque  River  Watershed,  of  which  Mill  Creek 
is  a tributary." 
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The  hydraulic  design  of  the  facility  was  based  on  the 
then  current  criteria  established  by  the  Pennsylvania 
Department  of  Forests  and  Waters  known  popularly  as  the 
Pennsylvania  "C"  curve.  Design  data  indicate  PA-456  Dam  has 
a drainage  area  that  covers  approximately  0.6  square  miles. 

A drainage  area  of  this  size  required  the  dam  to  have  spill- 
way facilities  capable  of  discharging  a flow  of  890  cfs. 
According  to  the  original  design,  the  dam  was  capable  of 
discharging  the  required  inflow  while  still  providing  a 
freeboard  of  2.7  feet. 

Several  factors  were  used  by  the  Soil  Conservation 
Service  in  their  design  to  determine  the  various  structural 
elevations.  They  were  as  follows: 

1.  A 50-year  sediment  deposit  determined  the  invert 
elevation  of  the  orifice  in  the  riser  unit  (1518.7 
feet) . 

2.  A runoff  in  excess  of  a 100-year  frequency  storm 
(4  inches  of  runoff)  determined  the  crest  eleva- 
tion of  the  emergency  spillway  (1545  feet) . 

3.  1.25  x 6 hour  point  rainfall  (9.18  inches  of 
runoff)  determined  the  maximum  design  high  water 
(1547.5  feet) . 

4.  2.5  x 6 hour  point  rainfall  (17.21  inches  of 
runoff)  set  the  elevation  of  the  top  of  the  dam. 


5.2  Experience  Data. 

No  data  pertaining  to  emergency  spillway  performance 
are  available  as  it  is  reported  that  the  emergency  spillway 
has  never  discharged.  The  general  appearance  of  the  fa- 
cility indicates  adequate  past  performance  of  the  service 
spillway. 


5.3  Visual  Observations. 

On  the  date  of  the  inspection,  no  conditions  were 
observed  that  would  indicate  the  appurtenant  structures  of 
the  dam  could  not  operate  satisfactorily  during  a flood 
event  although  the  adequacy  of  the  emergency  spillway  chan- 
nel wall  in  directing  flow  beyond  the  downstream  toe  is 
questionable . 
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5 • 4 Method  of  Analysis. 


The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U-5.  Army  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a modified  version  of  the  HEC-1  program  developed 
by  the  U.  S.  Army  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California. 

The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result- 
ing from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph  to  the  reser- 
voir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed 
would  overtop  the  dam. 

c.  Routing  of  the  inflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The 
results  provide  the  peak  discharge,  time  of  the 
peak  discharge,  and  the  maximum  stage  of  each 
routed  hydrograph  at  the  downstream  end  of  each 
reach. 

The  evaluation  of  the  hydrologic/hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  follows: 

a.  Development  of  an  inflow  hydrograph  to  the  reser- 
voir. 

b.  Routing  of  the  inflow  hydrograph  through  the 
reservoir. 

c.  Development  of  a failure  hydrograph  based  on 
specified  breach  criteria  and  normal  reservoir 
outflow. 

d.  Routing  of  the  failure  hydrograph  to  desired 
downstream  locations.  The  results  provide  esti- 
mates of  the  peak  discharge,  time  to  peak  and 
maximum  water  surface  elevations  of  failure 
hydrographs  for  each  location. 
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5 . 5 Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) . In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I Investigations, 
the  required  SDF  for  this  facility  is  equal  to  the  PMF 
(probable  maximum  flood).  That  is,  based  on  the  relative 
size  (intermediate)  and  hazard  potential  (high)  of  PA-456 

Dam  the  facility  is  required  to  have  sufficient  spillway  and 
storage  capacities  to  safely  discharge  the  PMF  without 
overtopping  the  embankment. 

b.  Results . The  results  of  the  modified  HEC-1  analysis 
(see  Appendix  C)  indicate  that  under  conditions  of  the  PMF, 

the  embankment  will  not  overtop.  The  peak  PMF  inflow  (2500  cfs) 
does  not  exceed  the  maximum  capacity  of  the  emergency  spill- 
way (3800  cfs);  and,  consequently,  the  storm  runoff  is 
safely  discharged.  The  pool  rises  to  a maximum  elevation 
1548.8  before  receding.  This  corresponds  to  approximately 
one  foot  below  the  settled  embankment  crest  at  elevation 
1550.0. 


5. 6 Spillway  Adequacy. 

t 

The  spillway  is  capable  of  discharging  the  peak  inflow 
resulting  from  a storm  of  PMF  intensity.  Consequently,  the 
spillway  is  deemed  adequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


■ 


6 . 1 Visual  Observations. 

a.  Embankment . Based  on  visual  observations,  the 
embankment  appears  to  be  in  good  structural  condition. 

Minor  seepage,  however,  was  observed  emanating  from  the 
right  abutment-embankment  junction  several  feet  above  the 
valley  bottom.  No  surface  flow  could  be  detected  in  the 
area  of  the  seepage.  Although  the  dam  appears  to  be  well 
maintained,  a number  of  animal  burrows  were  in  evidence  at 
various  locations  on  the  embankment. 

b.  Appurtenant  Structures.  The  reinforced  concrete 
riser  and  pond  drain  cover  were  not  directly  observed  since 
a key  to  the  manhole  lock  was  not  provided  at  the  time  of 
the  inspection.  The  drop  inlet  was  functioning  and  no 
conditions  were  observed  which  suggested  that  it  could  not 
function  adequately  during  a flood  event.  The  discharge  end 
of  the  30-inch  outlet  pipe  along  with  the  toe  drain  outlets 
appeared  in  good  condition. 

The  emergency  spillway  is  a grass-lined  channel  cut  in 
natural  ground  on  the  left  abutment  and  has  reportedly  never 
functioned.  Although  the  spillway  appears  to  have  been  con- 
structed to  line  and  grade  and  appears  to  be  in  excellent 
condition,  the  lower  reach  of  the  emergency  spillway  channel 
is  poorly  defined.  The  existing  condition  suggests  that 
flow  through  the  emergency  spillway  may  discharge  over  the 
downstream  toe  of  the  embankment. 


6 . 2 Design  and  Construction  Techniques. 

Available  design  data  and  information  obtained  from  SCS 
and  PennDER  files  indicate  that  for  the  most  part,  the 
facility  has  been  adequately  designed  in  conformance  with 
modern  accepted  engineering  practice  (see  Section  2.5  for 
exceptions) . Many  of  its  features  have  been  repeatedly 
incorporated  into  similar  SCS  designs  and  proven  their 
reliability. 

Although  no  construction  records  are  available,  conver- 
sations with  Mr.  Don  Lindsey  (District  Conservationist,  SCS, 
Wellsboro,  Pennsylvania) , who  represented  the  SCS  during 
construction,  revealed  nothing  of  unusual  note  that  would 
create  suspicion  as  to  the  integrity  of  the  applied  con- 
struction techniques. 
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6.3  Past  Performance. 


According  to  Mr.  Lindsey,  the  facility  has  operated 
virtually  problem  free  and  has  functioned  as  designed. 


6.4  Seismic  Stability 


The  dam  is  located  within  Seismic  Zone  No.  1,  and  it  is 
thought  that  the  static  stability  of  the  structure  is  suffi- 
cient to  withstand  minor  earthquake  induced  dynamic  forces. 
However,  no  investigations  or  calculations  were  performed  to 
confirm  this  belief. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  The  visual  inspection,  operational 
history,  and  available  engineering  data  suggest  that  the 
facility  is  adequately  maintained  and  in  good  condition. 

The  spillway  is  capable  of  passing  the  peak  inflow 
resulting  from  a storm  of  PMF  intensity.  Consequently,  the 
spillway  is  deemed  adequate. 

The  only  points  of  concern  pertaining  to  this  facility 
are  the  minor  seepage  observed  on  the  right  abutment  near 
the  downstream  toe  of  the  dam,  the  possibility  of  the  emer- 
gency spillway  discharging  over  the  downstream  toe  of  the 
embankment,  the  presence  of  animal  burrows  in  the  embank- 
ment, and  debris  (wood  planks,  etc.)  within  the  reservoir 
and  along  its  banks  that  could  clog  the  service  spillway. 

The  seepage  on  the  right  abutment  may  or  may  not  be 
related  to  the  impoundment.  No  remedial  action  is  required 
at  this  time;  however,  the  area  in  question  should  be  addressed 
in  all  future  inspection  reports  and  should  be  observed  and 
evaluated  under  higher  pool  conditions. 

The  channel  designed  to  safely  carry  any  emergency 
spillway  discharge  away  from  the  dam  may  be  inadequate. 

Visual  observation  suggests  that  if  the  emergency  spillway 
were  to  discharge,  at  least  a portion  of  the  discharge  may 
be  directed  over  the  left  abutment  sufficiently  close  to  the 
embankment  as  to  cause  erosion  of  the  downstream  toe  of  the 
dam. 

The  animal  burrows  and  reservoir  debris  observed  during 
the  inspection  should  be  addressed  as  a part  of  routine 
maintenance  and  are  not  considered  to  be  a significant 
problem  at  this  time. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  an  accurate  assessment  of  the 
facility. 

c.  Urgency.  It  is  suggested  that  the  recommendations 
listed  below  be  implemented  as  soon  as  possible. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  deemed  necessary  at  this  time. 

An  accurate  survey  of  the  emergency  spillway  discharge  chan- 
nel downstream  of  the  dam  centerline  may  be  required  to 
evaluate  the  adequacy  of  the  spillway  channel  wall. 
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7. 2 Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Consult  with  the  U.S.D.A.,  Soil  Conservation  Ser- 
vice, to  reevaluate  the  operation  of  the  emergency  spillway 
discharge  channel  to  insure  that  all  emergency  spillway 
discharges  are  safely  carried  away  from  the  embankment. 

b.  Address  the  seepage  on  the  right  abutment  near  the 
downstream  toe  of  the  dam  in  all  future  inspection  reports 
and  observe  and  evaluate  the  condition  under  higher  pool 
levels. 

c.  Remove  the  burrowing  animals  from  the  embankment 
and  fill  their  burrows. 

d.  Clear  the  reservoir  of  wood  planks  and  other 
floating  debris  that  could  clog  the  service  spillway  works. 

e.  Develop  a formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In 
addition,  a formal  warning  system  should  be  included  pro- 
viding detailed  procedures  to  protect  the  lives  and  property 
of  downstream  residents. 
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APPENDIX  A 


CHECK  LIST  - ENGINEERING  DATA 
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CHECK  LIST  . 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  it  PA-036 


PENN  DER  ID  it  59-63 
PAGE  5 OF  5 


SIZE  OF  DRAINAGE  AREA: 


0.6  square  miles 


ELEVATION  TOP  NORMAL  POOL:  1518.7  STORAGE  CAPACITY: 


7 acre-feet 


ELEVATION  TOP  FLOOD  CONTROL  POOL:  1 545.0  STORAGE  CAPACITY : 1 arrP-fPP)- 

ELEVATION  MAXIMUM  DESIGN  POOL:  1547.5  STORAGE  CAPACITY:  ISO  acre-feet 

ELEVATION  TOP  DAM:  1550.0  STORAGE  CAPACITY:  175  acre-feet 

SPILLWAY  DATA 


CREST  ELEVATION:  service  (1518.7):  emergency  (1545.0) 

TYPE:  service  (drop  inlet) : emergency  (vegetated  earth  channel) 
CREST  LENGTH:  service  (rectangular  orifice.  2'  wide  by  l1  high) 
CHANNEL  WIDTH:  emergency  (100  feet) 


SPILLOVER  LOCATION:  service  (embankment  center!  : emergency  (left 

abutment) 

NUMBER  AND  TYPE  OF  GATES:  None 


OUTLET  WORKS 


TYPE:  30-inch  diameter  reinforced  concrete  conduit 

LOCATION:  base  of  service  spillway  riser 


ENTRANCE  INVERTS: 
EXIT  INVERTS: 


1.499. 0 , 


1483.4 


EMERGENCY  DRAWDOWN  FACILITIES: 


of 


service  spillway  riser 


HYDROMETEOROLOGICAL  GAGES 


TYPE: 


None 


location: 

RECORDS : 


Not  known  - emergency  spillway  has 
never  discharged.  Maximum  high  water 

was  reached  in  1975  at  elevation  1528.7 
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MAXIMUM  NON-DMAGING  DISCHARGE: 


APPENDIX  B 

CHECK  LIST  - VISUAL  INSPECTION 


CHECK  LIST 
VISUAL  INSPECTION 


F’.ECORDE'J  BY  D.  L.  Bonk 


O X 
Z o t- 

z 

_l  >-*  Q 

< * z 

3 0 0 
CO  < >- 
3 O'  lU 
Z O CO 
3 


z 

U_ 

o 

O 

>-  o 

1 

CO  Z 

•-  h- 

O < CO 

CX  Z 

CX  UJ 

O UJ 

UJ  1-  0. 

X z 

z o 

z 

O'  Ul  _J 

O O 

O Z CO 

z — 

bZ 

< J h 

cj>  Z H 

< CO 

Z < Z 
CO  UJ 
X Z Z 
OIUI- 
3 3 

O U CO 
-I  O < 
IcO 


_J  UJ 
< _J  a: 
o < o 
— (- 
(-  Z UJ 

cx  o r 

UJ  N h 

> 


JUNCTION  OF  EMBANK-  Good  condition.  (See  "Damp  Areas,"  page  3 of 
MENT  AND  ABUTMENT, 

SPILLWAY  AND  DAM 
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APPENDIX  D 
PHOTOGRAPHS 


PHOTOGRAPH  1 View  of  PA  456  Dam  and  the  emergency  spillway  (foreground). 
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PHOTOGRAPH  8 View  looking  south  from  the  left  abutment  showing  emergency 
spillway  earth  dike  (center  of  photograph) . 


PHOTOGRAPH  9 View  looking  downstream  of  the  dam.  The  smoke  stacks  in  the 

background  are  part  of  a leather  tanning  factory  located  within 
Westfield  Borough.  Discharge  from  the  dam  passes  from  right  to 
left  through  a small  valley  located  within  the  trees  just  above 
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APPENDIX  E 


GEOLOGY 


SITE  GEOLOGY  AND  SOILS 


General 

PA-456  Dam  and  Reservoir  are  located  on  the  southern 
border  of  the  borough  of  Westfield  within  the  northwest 
corner  of  Tioga  County.  Geophysically,  the  site  is  located 
within  the  glaciated  portion  of  the  Allegheny  High  Plateaus 
Section  of  the  Appalachian  Plateaus  Province.  The  area 
including  the  site,  watershed  and  adjacent  surroundings  is 
covered  by  glacial  soils  deposited  during  the  most  recent 
period  of  continental  glaciation.  Underlying  the  thick 
glacial  deposits,  bedrock  is  most  likely  composed  of  nearly 
horizontal  shales  and  sandstones  of  the  Chemung  Formation  of 
Devonian  age. 

Detail 

A detailed  subsurface  exploration  program  in  the  form 
of  test  pits  and  borings  was  conducted  beneath  the  founda- 
tion area  of  the  embankment,  principal  spillway,  emergency 
spillway  and  borrow  area.  Results  of  this  program  indicate 
the  site  is  covered  by  a thick  deposit  of  glacial  soils. 

The  deepest  boring  drilled  at  the  lowest  topographic  eleva- 
tion along  the  embankment  crest  centerline  was  extended  65 
feet  below  the  ground  surface  and  was  terminated  in  glacial 
sand  and  gravel.  No  borings  or  test  pits  were  extended  into 
the  bedrock  underlying  the  site. 

The  drilling  and  test  pit  program  indicates  the  entire 
•site  is  covered  by  a thin  mantle,  approximately  3-1/2  feet 


E-l 


in  thickness,  of  glacial  drift  consisting  of  a dry  to  moist, 
compact  gravelly  sand-clay.  Underlying  this  blanket  are 
glaciolacustrine  sediment  deposited  by  an  ancient  glacial 
lake.  These  deposits  are  typically  composed  of  moist, 
soft  to  firm,  gray  brownish  clay  with  1/4  inch  to  1/2  inch 
thick  laminations  of  very  fine  sand  with  no  gravel. 
Locustrine  clay  and  sands  were  found  beneath  the  till  mantle 
throughout  the  borrow  area. 

Along  the  centerline  of  the  dam  at  the  deepest  embank- 
ment section  test  pit  and  boring  data  suggested  that  the 
original  stream  had  eroded  a deep  cut  in  the  laminated  lake 
deposits  which  was  subsequently  filled  with  gravelly  clay, 
silt,  sand,  and  some  cobbles. 

Explorations  on  the  right  abutment  show  the  laminated 
lake  deposit  to  be  underlain  by  very  compact  clayey  silts 
with  boulders  and  rock  fragments.  This  suggests  that  prior 
to  the  development  of  the  glacial  lake  deposits,  a glacial 
outwash  condition  existed  which  covered  the  area  with  a 
poorly  sorted  till  composed  of  sand,  gravel,  silt,  and  clay 
mixtures. 
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